Background-Neurobehavioral consequences of heavy prenatal alcohol exposure are well documented, however the role of age or sex in these effects has not been studied. The current study examined the effects of prenatal alcohol exposure, sex, and age on neurobehavioral functioning in children.
Introduction
Children and adolescents with histories of prenatal alcohol exposure are at risk for fetal alcohol spectrum disorders (FASD), which are characterized by neuropsychological and behavioral impairments , Bertrand et al., 2005 , Streissguth and O'Malley, 2000 . Some of the most prominent deficits associated with prenatal alcohol exposure include those in executive functioning, learning, and attention . Impairments in language, motor functioning, and visual-spatial ability, as well as lower general intellectual ability, are also observed in individuals with FASD Riley, 1998, Mattson et al., 2011) . Behaviorally, diminished social competency, limited daily living skills, and increased externalizing problems are often observed compared to typically developing controls.
While the behavioral and neurocognitive effects of prenatal alcohol exposure have been widely studied (for review, see , how these effects may vary with sex or age has received less attention. Sex differences are well-documented in other developmental disorders, such as attention-deficit/hyperactivity disorder (ADHD), conduct disorder, and autism (Boyle et al., 2011 , Maughan et al., 2004 . For example, ADHD is more prevalent in boys than girls (Boyle et al., 2011 , DuPaul et al., 1998 , and results from a large-scale metaanalysis suggest that ADHD symptomology varies between sexes (Gaub and Carlson, 1997) . Given the high rates of ADHD in the FASD population (Fryer et al., 2007) , sex differences in the cognitive and behavioral effects are possible and documentation of these differences could improve identification of affected individuals.
Sex differences after prenatal exposure to alcohol have been observed in the rate and type of secondary disabilities, such as school disruptions, delinquency, inappropriate sexual behavior, and substance abuse problems (Streissguth, 2012) . It is possible that environmental factors outside of prenatal alcohol exposure may contribute to these differences and in general, most studies investigating neuropsychological performance and behavior in humans with prenatal alcohol exposure have not explored sex effects, perhaps due to limitations of sample size. While animal studies have addressed sex effects after prenatal exposure to alcohol more extensively than human studies have, many of these studies lack sufficient power to detect interactive effects, decreasing reliability of the results (see Otero and Kelly, 2012) . One replicated effect is that prenatal alcohol exposure lowers testosterone levels in male rodent fetuses, reducing the differentiation of the male brain, ultimately causing the brains of males with prenatal alcohol exposure to be feminized (see Otero and Kelly, 2012) . Such an effect may result in the absence of typical sexual dimorphism in behavior or cognitive ability among those with prenatal exposure to alcohol, but insufficient research with humans limits this conclusion.
In terms of age, most studies investigating the neurobehavioral effects of prenatal alcohol exposure control for expected differences across development by analyzing age-corrected scores or including age as a covariate. While investigating these impairments by controlling for age differences in this manner is important, directly assessing the relationship of age with these neurobehavioral effects may provide greater diagnostic clarity by specifying whether deficits differ by age. Some neurobehavioral studies have explicitly addressed the role of age (e.g., Crocker et al., 2011) , however such studies are limited in number and the precise relationship between age and neurobehavioral impairments is not fully understood. Relative to other functional domains, the role of age in adaptive deficits has been relatively well studied. Three studies indicated that adaptive functioning worsens with age in alcoholexposed individuals, relative to control subjects (Crocker et al., 2009 , Thomas et al., 1998 , Whaley et al., 2001 . Although the interaction of age and prenatal alcohol exposure on neuropsychological functioning is not well studied, one study examined the role of age on executive functioning in a small sample of children prenatally exposed to alcohol, and reported that deficits in verbal inhibition and switching, verbal fluency, and verbal abstract reasoning were greater in older children than younger children (Rasmussen and Bisanz, 2009 ). However, there was no control group against which to compare the developmental trajectory of the exposed group. Thus, while limited, previous findings suggest that cognitive ability does not keep pace as cognitive demands increase with age in alcohol-exposed individuals. Improved understanding of how neurobehavioral deficits relate to prenatal alcohol exposure change with age may improve identification of FASD by providing a rationale for examining age-specific symptoms .
The current study examined the effects of age and sex on neuropsychological and behavioral function in children with histories of prenatal alcohol exposure and non-exposed control children. We hypothesized that children with prenatal alcohol exposure would perform worse on all neuropsychological tasks, display higher rates of psychopathology, and lower adaptive functioning competency compared to controls. Based on the findings highlighted above, we expected these differences would be more robust in older children than younger children, with no age effects anticipated in the control group, as our tests were normed by age. In the control group and across age groups, we expected that boys would perform better on nonverbal reasoning and visual-spatial tasks, while girls would perform better on language and memory tasks (Halpern and LaMay, 2000) . We anticipated that these sex differences in neuropsychological functioning would be less robust in the alcohol-exposed children, across age groups. Even so, we expected boys with prenatal alcohol exposure to display greater externalizing psychopathology and attention problems, and poorer socialization scores compared to alcohol-exposed girls (Zahn-Waxler et al., 2008) .
Materials and Methods

General Method
The current study is part of a larger, ongoing study within the Collaborative Initiative on Fetal Alcohol Spectrum Disorders (CIFASD). Data collection began for the current phase in November 2013 (Phase 3, CIFASD-III) at four sites across the United States: Atlanta, GA, Los Angeles, CA, Minneapolis, MN, and San Diego, CA (for details, see Mattson et al., 2010) .
Trained examiners, blind to subject group, administered a three-hour standardized neuropsychological assessment battery in a room with minimal distractions. This assessment battery (described below) included standardized measures of a variety of cognitive domains including executive functioning and attention, language ability, learning and memory, nonverbal reasoning, and visual-spatial ability. Additionally, each child's caregiver completed several parent-reported assessments, measuring child psychopathology and adaptive functioning as well as providing demographic, medical, and academic information for the child. Subject incentive payments were made to both child and caregiver. The Institutional Review Boards at San Diego State University and all participating data collection sites approved the study procedures.
Subjects
Subjects (N=407) included males and females with histories of prenatal alcohol exposure (AE; n=192) and typically developing controls (CON; n=215). As one of the aims of CIFASD-III is to examine the effects of age, two distinct age groups were assessed; subjects were either 5-7 years of age (child) or 10-16 years of age (adolescent). All group demographic information is displayed in Table 1 .
Subjects were recruited via schools, clinics, professional referrals, community outreach, advertisements, word of mouth, or other public forums, such as the Internet. Subjects were excluded from participation if English was not their primary language, if they were adopted from abroad either after the age of five or within two years of the assessment, had ever suffered a significant head injury and/or a loss of consciousness (>30 minutes), or had a known severe mental, physical or psychiatric disability that hindered study participation (e.g., active psychosis, active mania, uncontrolled movement disorders, blindness). All subjects in the AE group had histories of heavy prenatal alcohol exposure, which was defined as maternal consumption of more than four alcoholic drinks per occasion at least once a week, or more than 13 drinks, on average, per week throughout gestation. Exposure histories for all subjects were retrospectively confirmed through a variety of methods including birth records, medical history, records from social services, and maternal reports, when available. In many cases, precise details on prenatal exposure were unavailable. In such cases, subjects were included if the biological mother was considered to be "alcoholic," alcohol abusing, or alcohol dependent during pregnancy. Subjects were also included in CIFASD studies if exposure was suspected and the child met criteria for FAS, as described below, although this did not occur in this group of subjects. Subjects in the CON groups were recruited from the communities of all four sites as typically developing children, and were included only if they were exposed to less than one drink per week, on average, and never more than two drinks per occasion during pregnancy, by maternal report.
A dysmorphologist examined all subjects for diagnostic features of FAS, as defined by the CIFASD dysmorphology core (KL Jones, Principal Investigator; Jones et al., 2006) . Diagnostic criteria included two or more of the following facial features: thin vermillion border, smooth philtrum, and short palpebral fissure length, and either microcephaly (occipital-frontal circumference ≤ 10%) or growth deficiency (height or weight ≤ 10%) (Jones et al., 2006 , Mattson et al., 2010 .
Measures
NEPSY-II-The NEPSY-II (Korkman et al., 2007 ) is a comprehensive neuropsychological assessment for children and adolescents. The NEPSY-II has demonstrated utility in the pediatric FASD population (Paolozza et al., 2014) and all scores are normed by age. The assessment has established high internal consistency, test-retest reliability and inter-rater reliability, and adequate validity (Korkman et al., 2007) . Select subtests that were included in the present study are described in detail in Table 2 . (Elliott, 2007) is an assessment battery of cognitive measures that provides a general conceptual ability (GCA) score. Like an IQ score, the GCA approximates the general ability of each subject to perform complex mental processing, and is used to approximate overall cognitive ability in this study. All subtests in the DAS-II are normed by age and have been well validated in typically developing and clinical child populations (Elliott, 2007) . The correlation of the DAS-II GCA and the full scale IQ score from the Wechsler Intelligence Scale for Children (WISC-IV) is .84 (Dumont et al., 2009) . Additionally, the DAS-II has demonstrated convergent and discriminant validity, as well as reliability in these populations (Elliott, 2007) . Select DAS-II subtests that were included in the present study are described in Table  2 .
Differential Ability Scales-Second Edition (DAS-II)-The DAS-II
Child Behavior Checklist (CBCL)-The CBCL (Achenbach and Rescorla, 2001 ) is a 113-item assessment completed by the subject's caregiver that provides information about psychopathology, including behavioral and emotional functioning. The CBCL has been frequently used in studies addressing behavioral problems in youth with prenatal alcohol exposure (Mattson and Riley, 2000 , Sood et al., 2001 , Staroselsky et al., 2009 , Steinhausen and Spohr, 1998 . All scores are standardized by age and sex. The CBCL (school-age version) has demonstrated content, construct, and criterion-related validity, as well as very high inter-rater and test-retest reliability (Achenbach and Rescorla, 2001) . CBCL syndrome scales included in the study are described in Table 3 .
Vineland Adaptive Behavior Scales-Second Edition (VABS-II)-
The VABS-II interview (Sparrow et al., 2005 ) is a caregiver-reported assessment that addresses a child's adaptive functioning and has been used in previous studies of adaptive functioning in alcohol-exposed children (Crocker et al., 2009 , Kelly et al., 2000 . All scores are standardized by age. This assessment has proven reliability and validity in both typically developing and clinical child populations (Sparrow et al., 2005) . VABS-II scales included in the present study are described in Table 3 .
Statistical Analyses
The SPSS statistical software package version 22.0 (IBM Corp., Armonk, NY) was used for all analyses. The AE and CON groups were compared on demographic variables using chisquare (ethnicity, handedness, race and sex) and standard analysis of variance (ANOVA) techniques (age, GCA, and socio-economic status [SES] , as measured by the Hollingshead 4-factor index). Three separate MANOVAs with a 2 (Exposure History: AE, CON) × 2 (Age Group: child, adolescent) × 2 (Sex: male, female) design were used to measure: (1) neuropsychological performance (NEPSY-II and DAS-II), (2) psychopathology (CBCL), and (3) adaptive functioning (VABS-II). Behavioral data were analyzed by two separate MANOVAs because the assessment tools measure two different aspects of functioning, and the CBCL, which measures psychopathology, is normed by age and sex, while the VABS-II, which measures adaptive functioning, is only normed by age. Both the NEPSY-II and the DAS-II are normed by age only, so the neuropsychological data was analyzed with one MANOVA. Wilks' criterion (Λ) was used as the omnibus test statistic. A Bonferroni correction was used to control for Type 1 error (.05/3), so results were considered to be significant at an alpha of p < .017 and marginally significant at an alpha of .017 ≤ p < .023 (. 07/3). Significant interactions were followed up with univariate simple effects tests.
Assessment for Outliers and Covariates
All variables were assessed for outliers prior to analyses using a boxplot analysis, and scores more than three standard deviations above or below the mean were considered outliers and deleted from the neuropsychological analysis. Two subjects, both from the AE group, met this criterion and were removed from the neuropsychological analysis. Due to the predicted low variability for the behavioral measures in the CON group, subjects were only considered to be outliers for the behavioral analyses if they were three standard deviations above or below the group mean and if they were two standard deviations above or below the normative mean. Five subjects from the CON group met these criteria and were removed from the psychopathology analysis, and no subjects were removed as outliers from the adaptive functioning analysis. All scores from subjects in the AE group were within three standard deviations of the group means for the behavioral measures, so no data points from this group were considered to be outliers. Subjects missing data for one or more of the subtests included in a MANOVA were excluded from that particular analysis, but may have been included in the remaining analyses.
Demographic variables were included as covariates if they met all statistical assumptions necessary for appropriate use as a covariate.
Results
Demographics
The AE and CON groups did not differ significantly on age [F (1, 406) Furthermore, since data were collected from multiple sites, site differences for demographic variables were assessed. We found that race, handedness, ethnicity and age group differed significantly by site (ps ≤ .032). To ensure that these site differences did not influence our results, we re-ran the analysis using a 2 (Exposure History: AE, CON) × 2 (Age Group: child, adolescent) × 2 (Sex: male, female) × 4 (Site: Atlanta, Los Angeles, Minneapolis, San Diego) design. The four-way interactions for the three MANOVAs were not significant (Neuropsychological Functioning: p = .789; CBCL: p = .197; VABS-II: p = .497), indicating that the effects of demographic variables did not affect the groups differently by site and was not included in subsequent analyses.
Neuropsychological Performance-Subject handedness was considered an appropriate covariate and was initially included as a covariate in the neuropsychological MANOVA. This variable was not significant in the MANOVA, and consequently removed from the analysis to preserve parsimony. This removal did not alter the results. Using an alpha level of .001 to evaluate homogeneity assumptions, Box's M test of homogeneity of covariance was not statistically significant (p = .003). Levene's test for equality of variances was also not significant for all measures (ps ≥ .001), except Memory for Names Delayed (MND; p < .
001).
Average neuropsychological performance scores are available in the supplemental table and statistical results are listed in Table 4 . For neuropsychological performance, there were no significant interactions between group, sex, and age (ps ≥ .174). However, there were significant main effects of exposure [F (13, 356) = 12.67, p < .001, partial χ 2 = .316], age [F (13, 356) = 4.26, p < .001, partial χ 2 = .135], and sex [F (15, 356) = 3.81, p < .001, partial χ 2 = .122]. Follow-up analyses indicated that the AE group performed significantly worse than the CON group on all measures of neuropsychological functioning (ps ≤ .001). Additionally, the child group performed significantly better than the adolescent group on Verbal Similarities (VS; p = .001) subtests, but significantly worse on Word Generation Semantic (WGS; p < .001). There were no other significant effects of age on DAS-II or NEPSY-II measures (ps ≥ .130). Regarding sex, males performed significantly better than females on Arrows (AW; p < .001), and Word Definitions (WD; p = .010). A summary of the results are displayed in Table 4 and illustrated in Figure 1 .
Parent Ratings of Problem Behaviors-Using an alpha level of .001 to evaluate homogeneity assumptions, Box's M test of homogeneity of covariance and Levene's test for equality of variances were both significant (ps < .001), indicating that the data violated the assumptions of homogeneity of variance, although MANOVA is robust to this violation. For the CBCL syndrome scales, there were no significant interactions between exposure history, sex, and age (ps ≥ .114), and no main effect of age (p = .935). There were significant main effects of exposure [F (8, 345) = 51.82, p < .001, partial χ 2 = .546] and sex [F (8, 345) = 2.47, p = .013, partial χ 2 = .054]. Follow-up analyses demonstrated that the AE group had significantly higher scores than the CON group on all CBCL syndrome scales (ps < .001), demonstrating increased levels of psychopathology. Regarding sex, follow-up analyses indicated that males had marginally fewer somatic complaints than females (p = .023). A summary of the results are displayed in Table 4 and illustrated in Figure 2 .
Parent Ratings of Adaptive Function-An alpha level of .001 to evaluate homogeneity assumptions was also used for the VABS-II domain. Box's M test of homogeneity of covariance was not statistically significant (p = .002). Levene's test for equality of variances was not significant for Daily Living Skills and Socialization (ps ≥ .002), but was significant for Communication (p < .001). There were no significant interactions between exposure history, sex, and age (ps ≥ .026) or a main effect of sex (p = .347). There were significant main effects of exposure [F (3, 389) = 106.00, p < .001, partial χ 2 = .450] and age [F (3, 389) = 15.47, p < .001, partial χ 2 = .107]. Follow-up analyses illustrated that the AE group scored significantly worse than the CON group on all domains assessed (ps < .001). Further, the adolescent group scored significantly worse than the child group in Communication (p < .001) and Socialization (ps < .001), however there were no differences for Daily Living Skills (p = .148). A summary of the results are displayed in Table 4 and illustrated in Figure  3 .
Post-Hoc Analyses
Due to the substantial developmental changes that occur during the wide age range of children in the adolescent age group, the analyses were run for the adolescent group only, splitting the age group into two smaller age groups (10-12y) and (13-16y), excluding the child group. Our results for all three MANOVAs remained the same with no two-way or three-way interactions.
Discussion
The present study examined whether neuropsychological and behavioral impairments associated with prenatal alcohol exposure vary by age and sex. As expected, youth with prenatal alcohol exposure performed significantly worse than those without histories of exposure in all domains of neuropsychological and behavioral functioning. Contrary to our hypotheses, there were no significant interactions and no differences in performance between exposure groups based on age or sex. This finding remained robust when the older group was split into smaller, narrower age groups to account for changes related to developmental changes that occur between the ages of 10 and 16. Rather, main effects of age were found on neuropsychological performance and adaptive functioning, and main effects of sex were found on neuropsychological performance and psychopathology, regardless of exposure history.
Specific to age, older children in this study did not differ significantly from younger children on measures of psychopathology, but they were significantly worse than younger children in the Communication and Socialization domains of adaptive functioning. This was expected for the alcohol-exposed group but not for the control group. This finding is consistent with previous research addressing the CBCL syndrome scales (Steinhausen and Spohr, 1998) and adaptive functioning domains (Crocker et al., 2009 , Streissguth et al., 1991 , Thomas et al., 1998 , Whaley et al., 2001 ) across different ages in children with FASD. While the reduction in scores from childhood to adolescence approaches clinical significance only for socialization, functionally, lower scores in socialization and communication may relate to increasing deficits in social skills in the population, which is consistent with previous reports (Crocker et al., 2009 , Streissguth et al., 1991 , Thomas et al., 1998 , Whaley et al., 2001 . For the control group, we expected no differences between the child and adolescent groups as the scores for both measures are normed for age. Inspecting the mean values for the adaptive behavior composites, it appears our control group was approximately one standard deviation above the mean for the child group and average for the adolescent group -leading to a main effect of age, though not clinically relevant. Regarding neuropsychological performance, the child group differed from the adolescent group on Verbal Similarities (child>adolescent) and Word Generation Semantic (child<adolescent). These isolated findings should not be over interpreted but appear to be driven by the performance of adolescent females, although mean scores for all groups were within the average range (see Supplemental Table) . The lack of a group × age group interaction is in contrast to previous reports, which found that deficits in verbal executive functioning tasks worsened with age among children and adolescents with FASD (Rasmussen and Bisanz, 2009 ). These differences may be due to factors related to experimental design as the comparison to controls indicates a similar developmental trajectory in both groups.
Specific to sex, on adaptive functioning and the majority of behavioral scales, there was no difference between caregiver report for males or females, with the exception of somatic complaints where caregivers reported more somatic complaints for females than males. Further, females performed worse than males on some measures of neuropsychological functioning. Sex differences were not detected in the present study in the fluid reasoning and executive functioning or learning and memory domains, but females performed worse on a measure of visual-spatial ability (AW), and on one measure in the language domain (WD) across exposure history. While investigations of sexually dimorphic behavior using human subjects with FASD have been limited and we are hesitant to over interpret the current findings, our results are consistent with animal studies that found sexually dimorphic behaviors and abilities in rats with prenatal alcohol exposure follow a pattern similar to that of control rats (Otero and Kelly, 2012) . Furthermore, many of the sexually dimorphic secondary disabilities in FASD, reviewed by Streissguth (2012) , such as rates of confinement and school suspensions/expulsions, are also sexually dimorphic in the general population (Golinelli and Minton, 2014) , which may help to explain why we did not see any interactions between exposure history and sex in the present study.
Clinically, the lack of interactions between age, sex, and exposure imply that children with prenatal alcohol exposure display similar neuropsychological and behavioral difficulties, regardless of age or sex, and may follow a developmental trajectory similar to that of typically developing children, albeit at a lower performance level. As a result, youth with prenatal alcohol exposure may present with similar neuropsychological impairments and behavior problems, regardless of age or sex. This consistency improves the ability to accurately identify alcohol-affected individuals both in comparison to typical development and in comparison with other developmental disorders that are sexually dimorphic. Our post hoc analysis further supports this claim, as our results remained robust when the wider age range was divided into two smaller, more homogenous age groups. This also indicates that the deficits present in childhood for children with prenatal alcohol exposure are also present in adolescence, suggesting minimal improvement, but also no widening gap between performance and expectation.
Limitations and Suggestions for Future Research
While the current study has important clinical implications, the following limitations should be considered. First, the age ranges in each group were uneven and not continuous: child (5-7y) and adolescent (10-16y). Data was not collected from children ages 8-9y and as a result, the adolescent group included subjects from a wider developmental range. Due to the various cognitive, physiological and hormonal changes that occur during the late adolescent/ early teen years, it could be argued that clinically relevant changes in neuropsychological functioning and behavior at this age may have gone undetected in this study. However, the post-hoc analyses tested for differences between younger and older adolescents in the 10-16y age group, and our results remained unchanged, thus supporting the inclusion of all adolescents in a single age group. Future studies would benefit from extending this investigation to adult populations to determine if the trends identified in the present study continue into adulthood. A second potential limitation of this study was the cross-sectional, rather than longitudinal, design. A longitudinal study would have included assessment scores from the same children at different time points and allowed us to detect changes in neuropsychological functioning and behavior within the same children over time. Given the additional possibility that neurocognitive testing may be less reliable at younger ages, future studies should consider a longitudinal design to confirm the current results.
Additional limitations of the current study include confounds that are inherent of the subject population and study design. For example, despite requests to refrain, some AE subjects needed to take medication on the day of testing due to the high prevalence of ADHD in the FASD population (Fryer et al., 2007, O'Malley and Nanson, 2002) . While medication effects may have contributed to our results, excluding medicated children from our study would have decreased the generalizability of our results. Furthermore, the high prevalence of behavioral problems, such as disproportionate rates of ADHD, in the FASD population compared to typically developing children may have also contributed to our results (Fryer et al., 2007, O'Malley and Nanson, 2002) . However, we recently assessed memory performance across the same age groups and found no age group differences in the alcoholexposed group, suggesting no improvement with age, consistent with the current study. In that study, a group of non-exposed children with behavioral and developmental concerns was used as an additional control group and they did show improvement, with significantly higher scores in the adolescent group compared to the child group, indicating potential differential developmental trajectories and reducing the concern that the results are driven by the disproportionate rates of psychopathology (Gross et al., 2016) . Future studies should consider the inclusion of a similar clinical comparison group when examining behavioral deficits and other domains of neuropsychological impairments in the FASD population to extend these findings.
It is also possible that factors such as referral source and study design, diagnostic status, postnatal environmental factors, or reductions in general cognitive function may have influenced our results. The AE group is by and large a clinically-referred sample that was recruited retrospectively, though recruitment was broad-based. Our AE group also had a relatively large proportion of FAS cases (26.6%). It is possible that in this type of sample, neuropsychological and behavioral deficits are over-represented. However, the results were consistent with many previous studies that utilized a variety of recruitment methods. Further, within the AE group, we compared the GCA scores of individuals with and without FAS and found the subgroups to be clinically and statistically indistinguishable. Thus we feel that our results are representative of the larger population of youth with prenatal alcohol exposure.
In addition, while we included a measure of socioeconomic status in our analyses, other important environmental factors were not systematically incorporated. Factors such as exposure to violence or other trauma, home placement instability, access to appropriate nutrition, home literacy, and involvement with child protective services may all have important effects on child cognition and should be assessed in future studies. Lastly, it is possible that differences in IQ between the exposure groups may have contributed to our results. However, it is not appropriate to co-vary for IQ in research with a neurodevelopmental population and some of the subtests that make up the GCA were included as dependent variables in the analysis (Dennis et al., 2009) . Further, it is notable that the average GCA score of the AE group in this study was in the low average range and thus, less likely than in previous studies to have a significant impact on results.
This study also has many strengths including the large, diverse sample size recruited from multiple geographical sites that promotes generalizability. Further, the wider developmental range and novel methodology of assessing the influence of age and sex allowed precise testing of these effects. Future studies should consider the impact of sex and age into other studies as there are continuing questions regarding the developmental trajectory of a variety of skills and functioning. A recent paper focused on identifying children affected by prenatal alcohol exposure was recently validated in both adolescent and child age groups , suggesting that there are not significant differences between these populations and emphasizing the need for early intervention. Further elucidation of how these demographic factors interact with the neuropsychological and behavioral abnormalities associated with FASD may contribute to better screening tools, improved accuracy of FASD diagnoses, and targeted interventions for individuals in high-risk subgroups.
Supplementary Material
Refer to Web version on PubMed Central for supplementary material. Performance of study groups on NEPSY-II Memory for Designs subtest, a representative neuropsychological measure. Data are presented as mean (+ SEM) scaled score (population mean = 10; SD = 3). Study subjects are male and female children (ages 5-7y) and adolescents (10-16y) in one of two groups: subjects with histories of prenatal alcohol exposure (AE), and typically developing controls (CON). Performance of study groups on CBCL Attention Problems scale, a representative psychopathology measure. Data are presented as mean (+ SEM) T-score (population mean = 50; SD = 10). Study subjects are male and female children (ages 5-7y) and adolescents (10-16y) in one of two groups: subjects with histories of prenatal alcohol exposure (AE), and typically developing controls (CON). Performance of study groups on VABS-II Daily Living Skills scale, a representative adaptive function measure. Data are presented as mean (+ SEM) scaled score (population mean = 10; SD = 3). Study subjects are male and female children (ages 5-7y) and adolescents (10-16y) in one of two groups: subjects with histories of prenatal alcohol exposure (AE), and typically developing controls (CON).
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